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Preface
19th International Conference on Automated Deduction
(CADE-19)
This special issue contains selected papers from the 19th International Conference onAutomated
Deduction (CADE-19) held 28 July to 2 August 2003 inMiami Beach, Florida, USA. Despite many
competing smaller conferences and workshops covering different aspects of automated deduction,
CADE is still the major forum for discussing new results on all aspects of automated deduction
as well as presenting new systems and improvements of established systems. This ﬂagship role of
CADE for the whole area of automated deduction was also reﬂected in the high number of very
good submissions, and the fact that the accepted papers covered awide range of topics in automated
deduction, ranging from foundational papers to descriptions of novel implementation techniques
and applications in various areas of computer science.
The papers collected in this special issue are extended and improved versions of the best papers
accepted at CADE-19. They have undergone an additional stringent reviewing process for inclusion
in this issue, which further enhanced their quality. I thank both the anonymous reviewers and the
authors for doing such a good job. The topics covered by these papers are a good cross-section of
the topics covered by the conference, and they demonstrate both the breadth and the depth of the
current research in automated deduction.
• ThepaperbyGanzingerandStuberextends the resolutionandparamodulation inference systemso
thatnotonly identitiesbetween terms,butalsoequivalencesbetween formulae, even formulaewith
quantiﬁers, can be treated. This calculus has already proved its practical usefulness in the Saturate
system on a class of problems from the TPTP problem library for automated theorem proving.
• The paper by de Nivelle presents an efﬁcient translation of resolution proofs that use Skolem
functions to natural deduction proofs without Skolem functions. An additional feature of this
translation is that, unlike other translations, its proof of correctness does not depend on the
axiom of choice.
• The paper by Konev et al. introduces a new resolution calculus for monodic ﬁrst-order temporal
logic, an interesting fragment of full ﬁrst-order temporal logic, which shows much better compu-
tational behavior.Thepaperbrings the authors’ previousworkon resolution calculi for ﬁrst-order
temporal logic closer to actual mechanization, by presenting a simpliﬁed, moremachine-oriented
calculus.
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• The paper by Krstic and Conchon is the most recent in a now long series of papers by various
authors dedicated to clarifying and ﬁxing problems in Shostak’smethod for efﬁciently combining
decision procedures. It clariﬁes the scope and the limitations of the method, and answers most
of the open questions related to this method.
• The paper by Gulwani and Necula introduces a randomized algorithm for checking the satisﬁ-
ability of a conjunction of literals in the combined theory of linear equalities and uninterpreted
functions. The algorithm is shown to be complete and probabilistically sound. Experimental
results demonstrate that it is competitive with the best existing symbolic algorithms.
• The paper by Lutz et al. deals with the problem of ﬁnite model reasoning in expressive Descrip-
tion Logics (DLs) and establishes upper complexity bounds that are tight for the basic reasoning
tasks in these logics. Reasoning only w.r.t. ﬁnitemodels rather than all models is relevant since the
DLs considered do not have the ﬁnite model property, and in several domains where such logics
are applied (e.g., in databases) one is interested in ﬁnite models rather than unrestricted ones.
• The paper by Hirokawa and Middeldorp is concerned with improving and implementing the de-
pendency pair method for automated termination proofs, which is currently the most successful
method for proving termination of term rewriting systems.
• The paper byMehta andNipkow presents amechanization ofmodeling and reasoning techniques
to prove the correctness of pointer programs in Isabelle/HOL. The viability of this approach is
shown through a mechanized proof of the Schorr–Waite graph-marking algorithm.
• The paper by Riazanov and Voronkov is concerned with path indexing, a well-known technique
of compiling term sets into an index data structure that allows the efﬁcient retrieval of instances
of a query term, and is crucial for backward demodulation and backward subsumption in auto-
mated theorem proving. The authors analyze the performance of standard implementations of
path indexing, identify bottlenecks in these implementations, and then show how to overcome
these problems. In addition, they present a new framework for path indexing, called relational
path indexing in the paper, which combines path indexing with relational joins.
This collection of papers shows the current strength and vitality of the research in automated
deduction. Unfortunately, one of the most productive members of the area and the co-author of the
ﬁrst paper in this collection, HaraldGanzinger, died in June 2004, only twomonths after submitting
the ﬁnal version of his paper. Shortly before his death he received the Herbrand award for his “sem-
inal work on the theory underlying modern theorem proving systems; the breadth of his research
covering nearly all major areas of deduction, and the depth of his results in each one of them;
and his effective contributions to the development of systems and implementation techniques.” I
dedicate this special issue to the memory of Harald Ganzinger. With him, the area of automated
deduction has lost one of its most inﬂuential researcher, and many of its members a trusted friend
and adviser.
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